Effects of alpha-lipoic acid on spatial learning and memory, oxidative stress, and central cholinergic system in a rat model of vascular dementia.
Brain oxidative stress due to chronic cerebral hypoperfusion was considered to be the major risk factor in the pathogenesis of vascular dementia. In this study, we investigated the protective efficacy of alpha-lipoic acid, an antioxidant, against vascular dementia in rats, as well as the potential mechanism. Bilateral common carotid arteries occlusion (BCCAO) induced severe cognitive deficits tested by Morris water maze (MWM), along with oxidative stress and disturbance of central cholinergic system. However, administration of alpha-lipoic acid (50mg/kg, i.p.) for 28 days significantly restored cognitive deficits induced by BCCAO. Biochemical determination revealed that alpha-lipoic acid markedly decreased the production of malondialdehyde (MDA) and the generation of reactive oxidative species (ROS), and increased the level of reduced glutathione (GSH) in the hippocampal tissue. Additionally, alpha-lipoic acid raised the level of acetylcholine (ACh) and choline acetyltransferase (ChAT) and decreased the activity of acetycholinesterase (AChE) in the hippocampus. These results indicated that treatment with alpha-lipoic acid significantly improved behavioral alterations, protected against oxidative stress, and restored central cholinergic system in the rat model of vascular dementia induced by BCCAO.